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ABSTRACT
Objective: We evaluated a new affinity membrane strip test for the diagnosis of herpetic genital
infections. Test strip results, which are available by immunoassay in 30 min without the need for
special equipment, were compared with the results of viral culture.
Methods: Twenty-eight female patients with vulvar lesions thought to be due to genital herpes
simplex virus (HSV) infection were tested. The affinity membrane strip was applied to the genital
lesion. Dacron swabs were then applied to the lesions and the swab contents cultured for HSV. For
the immunoassay, the test strip was immersed in peroxidase-labeled antibodies specific for HSV
type 2 (HSV-2), incubated, washed, and developed in the substrate tetramethylbenzidine. Positive
reactions appeared as intense blue spots roughly the shape and size of the lesion. Sensitivity and
specificityf the test were determined using the results of viral cultures as the standard.
Results: The lesions of 8 patients yielded positive strips that correlated with positive cultures. The
lesions of 6 patients produced positive strips but the cultures were negative. None of the patients
whose lesions yielded negative strips had positive cultures. The lesions of 14 patients produced
negative strips and negative cultures. Strips and viral cultures from 10 control patients (no lesions)
were negative. Sensitivity and specificity were 100% and 70%, respectively. Positive (PPV) and
negative (NPV) predictive values were 57% and 100%, respectively. The accuracy was 78%.
Conclusions: The affinity membrane test was extremely sensitive in detecting herpetic genital
infection compared with viral culture. The specificity was lower, resulting from false positives based
on negative cultures. However, negative cultures may occur in the presence of disease, depending in
part on the type of lesion. Thus, specificity may be higher than this preliminary study indicates, and
more elaborate search for virus including serologic studies as well as larger groups ofpatients may be
needed to refine this evaluation. With further testing and development, this membrane affinity test
for herpes may yield a valuable adjunct to clinical diagnosis of this infection. (C) 1994 Wiley-Liss, Inc.
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enital herpes is a common sexually transmitted
disease that occurs in all social classes and in all
age groups. More than 85% of all genital herpes
infections are caused by herpes simplex virus type 2
(HSV-2), which differs only slightly from type
(HSV-1), a common cause of cold sores of the
mouth.
Genital herpes is characterized by vesicles on the
mucous membranes as well as on the external geni-
talia. On most surfaces, the vesicles are present
transiently and rapidly convert to superficial ulcer-
ations rimmed by an inflammatory infiltrate. The
diagnosis is often based on the presence of painful
shallow vulvar ulcers. Viral cultures obtained from
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these lesions aid in confirming the diagnosis. How-
ever, the results of culture are not usually available
for several days to weeks.
1,2 Microscopic evalua-
tion of Papanicolaou smears from the lesions re-
veals multinucleate giant cells, as well as cells with
large intranuclear inclusions that are characteristic
features of the herpes virus infection.
The value of a rapid and accurate diagnosis of
HSV-2 infection cannot be overemphasized. The
stigma and implications of this diagnosis are very
frightening. During pregnancy, there is an in-
creased risk of infecting the fetus if a vaginal deliv-
ery should occur in a patient with active herpes
infection. Thus, there is need for a rapid and accu-
rate diagnosis of this infection in near-term preg-
nancies.
2,3
We designed a new test to diagnose herpetic
genital lesions. We report here a preliminary study




Twenty-eight females with vulvar lesions suspi-
cious for genital herpes were enrolled in the study.
These patients were divided into those with pri-
mary lesions (N 13) and those with recurrent
lesions (N 15). The lesions ranged in size from
2 to 12 mm across. The duration of lesions at the
time of the clinic visit ranged from to 6 days, and
no other infections were evident at this time. Ten
normal female patients (no lesions) were tested as
controls.
Affinity Membrane Test/Viral Culture
The affinity membrane test makes use of a synthetic
protein-binding membrane (Immunodyne Immu-
noaffinity Membrane, Pall Corporation, East
Hills, NY). Strips of affinity membrane (1.5 8
cm) were sterilized by ethylene oxide. For use, an
affinity membrane strip was applied to the vulvar
lesion and then placed in a snap-cap plastic test tube
or Ziploc bag until the immunoassay was com-
pleted. In the case of the normal control patients,
the affinity membrane strips were applied to the
normal vulvar epithelium before processing.
The order of test strip application and specimen
collection for culture was alternated in successive
patients; sampling with the membrane affininty
strip was followed by sampling for viral culture in
one patient and the procedures reversed in the next
patient.
Affinity membrane strips were processed accord-
ing to the following protocol. Individual strips were
immersed in a solution of 0.1% sodium azide and
0.3% hydrogen peroxide for 5 min to inactivate
endogenous peroxidase activity due to inflamma-
tory cells present in the lesions. The strip was then
rinsed once in deionized water and immersed in 10
ml of 0.5% casein (Diffco Laboratories, Detroit,
MI) in phosphate-buffered saline (PBS) to which
was added a 1:1,000 dilution of rabbit anti-HSV-2
antibody conjugated with horseradish peroxidase
(Dako Corporation, Carpenteria, CA). The strip
was incubated in the casein/antibody solution for 5
min at room temperature. Next, the strip was
washed for three 2-minute intervals in PBS con-
taining 1% Triton-X detergent, then washed twice
in deionized water and immersed in the
tetramethylbenzidine/hydrogen peroxide substrate
solution (Kirkergaard & Perry Laboratories, Inc.,
Gaithersburg, MD). In positive tests, color devel-
opment began rapidly and was essentially complete
within 5 min; a dark-blue staining pattern reflect-
ing the size and shape of the lesion developed where
the viral antigens on the test strip had bound the
anti-herpes antibody. On completion of color de-
velopment, the test strip was removed from the
substrate solution, rinsed in deionized water, dried,
and retained as a permanent record of results in the
patient’s chart.
To obtain culture specimens, we applied sterile
Dacron swabs to the lesion or to normal vulvar
epithelium (controls). Each swab was individually
placed in a sterile capped test tube containing 2 ml
of viral transport medium and stored for no longer
than 8 h at 4C until processing. For viral culture,
the swab was withdrawn from the viral transport
medium and pressed against the side of the tube.
Then the swab and 0.1-ml quantities of viral trans-
port medium were transferred to separate tissue
culture tubes containing monolayers of CV-1 viral
indicator cells and incubated at 37C in a CO.
incubator. The swab was removed from the viral
culture tube 24 h later. Viral culture tubes were
observed every 2 days for a total of 21 days. The
presence of cytopathic effect (CPE) was recorded
using an inverted tissue culture microscope. The
technician scoring the CPE in the cell cultures was
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TABLE I. Results of affinity membrane strip test







(true positives) (false positives)
0 14
(false negatives) (true negatives)
aSensitivity 100%, specificity 70%, PPV 57%, NPV 100%, and
accuracy- 78%.
masked as to the status of the patients to eliminate
possible bias.
RESULTS
Clinically, the lesions observed were thought to be
consistent with the diagnosis of genital herpes in-
fection. Of the 28 patients, 8 yielded positive strips
that correlated with positive viral cultures and 6
had positive strips and negative viral cultures. None
of the patients whose strips were negative had posi-
tive cultures. The lesions of 14 patients produced
negative strips and negative viral cultures. Based
on these numbers, sensitivity was 100%, specificity
was 70%, positive (PPV) and negative (NPV) pre-
dictive values were 57% and 100%, respectively,
and accuracy was 78% (Table 1). All 10 control
strips and cultures were negative.
DISCUSSION
Accurate diagnosis of genital herpes is essential,
especially when the social and perinatal implica-
tions of this infection are considered. Diagnosis of
genital herpes has been made by physical findings
and patient history. The most reliable method for
HSV diagnosis has been viral culture.
2 Tissue cul-
tures are generally observed for 7-10 days to deter-
mine if cytopathic changes have occurred. How-
ever, the success of viral isolation from the lesion
may depend upon the stage of the herpetic lesion.
Various studies have shown that HSV could be
isolated from only 27% of crusted lesions, 70% of
ulcers, 87% of pustular lesions, and 94% of vesi-
cles.
2-4 Thus, there might be some difficulty in
isolating HSV from a very suspicious lesion, and a
negative culture does not necessarily rule out the
presence of genital herpes. In our study, the inabil-
ity to isolate HSV in tissue culture in 6 patients who
had positive strips might have been due to the state
of the lesion. The fact that there were no patients
who had a positive culture with a negative strip
supports this possibility. We did not collect data on
the type of lesion, so no correlation is possible here,
but larger studies planned for the future will at-
tempt to incorporate this information.
Cytologic evaluation has been utilized in the
diagnosis of genital herpes. Tzank preparations of
the scraped lesions demonstrated the presence of
multinucleate giant cells. However, this method
can produce false negative and false positive re-
suits. Landy and Grossman
2 stated in their review
that positive exfoliative cytology was found in only
38-50% of HSV culture-positive patients. Thus,
there is a need for a more sensitive and specific
rapid test.
Serologic testing to detect the presence of HSV
antibodies has been used for diagnosis. Differentia-
tion between antibodies for HSV-1 and HSV-2 is
still quite difficult. Koutsky et al. s stated that
HSV-2 serologic testing is more useful than viral
culture in confirming the diagnosis of genital
HSV-2 infection among women with recurrent
HSV-2 infection, based on isolation of HSV-2 an-
tibodies in 37 of 38 patients by serology compared
with successful viral isolation in only 34%. This
study also reaffirms the difficulties inherent in iso-
lating HSV-2 in viral culture.
Background investigation and testing of our new
membrane affinity test were originally conducted
on animal models. Gebhardt et al. 6’7 utilized the
affinity membrane strip for the detection of her-
petic keratitis with great specificity. The mem-
brane affinity test is not only a simple and rapid
test, but it does not require specialized equipment
or training to complete. The results of the current
preliminary study, although involving only a small
number of patients, appear to demonstrate that the
rapid affinity membrane test could be a valuable
tool in the diagnosis of genital herpes infections.
The difficulty in isolating HSV-2 from viral cul-
ture suggests that perhaps another method should
be used to diagnose HSV-2 lesions. Further studies
are planned to compare the results of this test with
those of serologic studies as well as viral culture.
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